procedure were performed as described ABSTRACT by Khan and Slack (13), except the latex Demski, J. W., Bays, D. C., and Khan, M. A. 1986. Simple latex agglutination test for detecting beads (Sigma, 10% w/v) were diluted to flexuous rod-shaped viruses in forage legumes. Plant Disease 70:777-779. about 0.6% (w/v). y-Globulin fractions (IgG) from crude serum were precipitated Flexuous rod-shaped viruses occurring in forage legumes were detected by a latex agglutination test with ammonium sulfate [equal volumes (LAT). This simple, sensitive, reliable, and rapid serological procedure detected alfalfa latent of saturated (NH 4 ) 2 SO 4 with antiserum (ALV), bean yellow mosaic (BYMV), clover yellow mosaic (CYMV), clover yellow vein (CYVV), diluted with nine volumes of distilled red clover vein mosaic (RCVMV), white clover mosaic (WCMV), and peanut mottle (PMV) viruses water]. Mixtures were stirred in a cold directly from leaf sap extracts of greenhouse and field samples of various clovers and peas. The room (4 Q overnight, then centrifuged at standard dilution procedure using purified virus preparations showed that LAT detected as little as ro m (4 C) o i n entifget 0.5, 0.5, 0.1, 0.2, 0.1, and 0.2 gg/ml of BYMV, CYVV, CYMV, RCVMV, WCMV, and ALV, 10,000 rpm for 0 min. Resulting pellets respectively. In crude sap extracts (1: 10, w/ v) from pea and clover, the detectable dilution end point were resuspended in 0.1 M tris-HCl for these viruses varied from 4 X 10-2 to4) 10-4.The capability of LAT to detect virus in composite buffer, pH 7.4 (to original volume of samples of infected and uninfected leaflets was 1 in 20 for BYMV and CYVV, 1 in 40 for ALV and antiserum), and dialyzed against the same RCVMV, and 1 in 100 for WCMV and CYMV.
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buffer to remove sulfate ions. Aliquots (5-ml) of several antiserum dilutions (e.g., 1:25, 1:50, 1:100, 1:200, 1:400, and 1:800) were mixed with equal volumes of latex Several viruses are known to infect of potato viruses (13). This study was beads and diluted 1:15 (v/v) in 0.85% forage legumes in the southeastern undertaken to determine the sensitivity NaCl. After incubating 1 hr at room United States. Some of these include and potential application of LAT in temperature, the mixture was centrifuged bean yellow mosaic virus (BYMV), clover forage legume virus research. for 30 min at 6,000 rpm (Sorvall SS-34 yellow vein virus (CYVV), clover yellow rotor). Sensitized latex particles were mosaic virus (CYMV), white clover MATERIALS AND METHODS stabilized by washing the pellets twice in mosaic virus (WCMV), red clover vein Virus isolates and antisera used in this 0.02% polyvinylpyrrolidone in 0.85% mosaic virus (RCVMV), alfalfa latent study were BYMV-204-1 from S. NaCl. Final pellets were resuspended in virus (ALV), and Wisconsin pea streak Diachun and T. Pirone, University of 5 ml of 0.1 M Tris-HC1 buffer, pH 7.4, virus (WPSV) (2, 3, 5, 6, 9, 10, 12 positive reaction reported as the end and if the mean agglutination value was observed against any of the controls. point of fractioned serum.
greater than 1.5, the dilution was The optimum antiserum dilution for Crude sap extract (CSE) antigen was considered a detectable dilution end each antiserum-sensitized latex prepprepared by triturating 0.1 g of leaf tissue point (DDEP). In some cases, the aration was determined. The antiserum in 1 ml of 0.1 M tris-buffered-saline, pH dilution end point was also tested by dilution that detected the highest dilution 7.2 (TBS). Leaf samples were taken from bioassay on local lesion hosts. of antigen was considered optimum. In individual plants, or for composite each case, the optimum serum dilution samples, leaf disks were obtained by RESULTS AND DISCUSSION was between 1:50 and 1:200. However, to using a no. 8 corkborer.
Purified virus preparations and CSE ensure the detection of virus in composite To determine the sensitivity of LAT, reacted positively with homologous but samples, three serum dilutions near the the CSE for each virus was serially not with heterologous serum-sensitized optimum were used. diluted in twofold and 10-fold increments, latex by agglutinating the latex beads of The minimum detectable virus conEach dilution was tested against the six BYMV, CYMV, WCMV, RCVMV, centration using LAT was determined sensitized latex dilutions. Agglutination ALV, or WPSV. Sap from uninoculated using purified virus preparations (1 values of 1 (weakest) to 5 (strongest) were plants of garden pea cultivar Alaska, mg/ ml). The minimum detectable used in assessing the reaction of each CSE buffer, and tobacco leaves infected with concentration was 0.2 g/ ml for antigen-antiserum latex conjugate potato viruses S, X, and Y, a carlavirus, potyviruses BYMV and CYVV, 0.1 combination (13). Values obtained from potexvirus, and potyvirus, respectively, Mg/ml for carlaviruses RCVMV and the highest positive dilution were were used as controls. No agglutination WPSV, and 0.1 ptg/ml for potexviruses averaged (usually three tests performed), of the sensitized latex preparations was WCMV and CYMV (Table 1) . Detection limits generally were higher when TBS was used as a diluent rather than CSE. 100 100 only be detected up to a dilution of 10-. Pea 100 100 100 100 RCVMV and ALV (carlaviruses) varied aBYMV = bean yellow mosaic virus, CYVV = clover yellow vein virus, CYMV = clover yellow from A0-A to 4 X 10-4, whereas WCMV mosaic virus, and WCMV = white clover mosaic virus.
(potexvirus) was easily detected from bNT = not tested.
various clovers up to a 10-4 dilution. The DDEP from pea sap was slightly higher than for clover sap for all viruses tested. Limits for composite samples were Table 4 . Comparison of the latex agglutination test with enzyme-linked immunosorbent assay and determined using LAT (Table 3) . CYMV infectivity tests on indicator hosts and WCMV were easily detected from CSE prepared by combining one infected Detectable dilution end point by leaflet with 100 uninfected ones. Virus LATE ELISA
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Indicator host However, the detection limit for various BYMV ratio of one infected in 20 leaflets was These data are an average of three tests performed at different times of the year.
used. This was an optimum level for all bBYMV = bean yellow mosaic virus, CYVV = clover yellow vein virus, WCMV = white clover the viruses tested and made it possible to mosaic virus, and CYMV =clover yellow mosaic virus.
test large numbers of field plants. ' Chenopodium amaranticolor.
In most cases, LAT was as sensitive as
the infectivity test* ( 
